Abstract. Lagrangian //-umbilical submanifolds are the "simplest" Lagrangian submanifolds next to totally geodesic ones in complex-space-forms. The class of Lagrangian //-umbilical submanifolds in complex Euclidean spaces includes Whitney's spheres and Lagrangian pseudo-spheres. For each submanifold M of Euclidean «-space and each unit speed curve F in the complex plane, we introduce the notion of the complex extensor of M in the complex Euclidean «-space via F. The main purpose of this paper is to classify Lagrangian //-umbilical submanifolds of the complex Euclidean «-space by utilizing complex extensors. We prove that, except the flat ones, Lagrangian //-umbilical submanifolds of complex Euclidean «-space with n greater than 2 are Lagrangian pseudo-spheres and complex extensors of the unit hypersphere of the Euclidean w-space. For completeness we also include in the last section the classification of flat Lagrangian //-umbilical submanifolds of complex Euclidean spaces.
An ^-dimensional submanifold M of a Riemannian manifold TV is said to be totally umbilical (respectively, totally geodesic) if its second fundamental form h in TV satisfies h(X, Y) = (X, 7>// (respectively, h = 0 identically), where H=(l/n)trace h is the mean curvature vector of M in TV and < , > denotes the inner product associated with the Riemannian metrics on M as well as on TV. For a totally umbilical submanifold the shape operator A H at H has exactly one eigenvalue; moreover, A ξ = Q for each normal vector ξ perpendicular to H.
Totally umbilical submanifolds, if they exist, are the simplest submanifolds next to totally geodesic submanifolds in a Riemannian manifold. However, it was proved in [7] that a complex-space-form of complex dimension > 2 admits no totally umbilical Lagrangian submanifolds except the totally geodesic ones.
In views of above facts it is natural to look for the "simplest" Lagrangian submanifolds next to the totally geodesic ones in complex-space-forms. In order to do so the author introduced in [4] the notion of Lagrangian H-umbίlical submanifolds. In [4] he classified Lagrangian //-umbilical submanifolds of complex projective spaces and also of complex hyperbolic spaces. In particular, he proved that, except some exceptional classes, Lagrangian //-umbilical submanifolds of complex projective spaces or of complex hyperbolic spaces are obtained from Legendre curves via Hopf 's fibration in some natural ways (see [4] for details).
According to [4] , a Lagrangian //-umbilical submanifolds of a Kaehler manifold M n is a non-toally geodesic Lagrangian submanifold whose second fundamental form takes the following simple form:
H(e l9 e l ) = λJe ί , H(e 2 , e 2 )= -= h(e n , e n ) = μJe l , (1.1) h(e 1 ,e j ) = μJe j , h(e j9 e k ) = 0 9 jφk , j,k = 2,... 9 n for some suitable functions λ and μ with respect to some suitable orthonormal local frame field. It is obvious that condition (1.1) is equivalent to to an immersion of / x M into complex Euclidean m-space C m by utilizing the tensor product of F and G. We call this extension the complex extensor of G via F. Whitney's spheres and Lagrangian pseudo-spheres are nice examples of complex extensors of the ordinary unit hypersphere (see Section 2 for details).
In Section 2 we provide some basic properties of complex extensors of an immersion. In particular, we prove that every complex extensor of the unit hypersphere of E n is a Lagrangian //-umbilical submanifold of C n . Furthermore, we provide examples of Lagrangian //-umbilical submanifolds of C n satisfying (1.1) with λ = 3μ, λ = 2μ, λ = μ and λ = 0, respectively. Section 3 gives a simple geometric characterization of Lagrangian pseudo-spheres; namely, a Lagrangian submanifold of C n is a Lagrangian pseudo-sphere if and only if it satisfies (1.1) with λ = 2μ. In Section 4, we obtain classification theorems for Lagrangian //-umbilical submanifolds of C n . In particular, we prove that, except the flat ones, Lagrangian //-umbilical submanifolds of C" with n > 3 are Lagrangian pseudo-spheres and complex extensors of the unit hypersphere of E n . For completeness we include in the last section the classification of flat Lagrangian //-umbilical submanifolds of complex Euclidean spaces.
Geometry of complex extensors.
In this section we introduce the notion of complex extensors of an immersion and provide some of their basic properties.
Let G: M"' 1 -+E m be an isometric immersion of a Riemannian (n-l)-manifold into Euclidean w-space E m and F: /-> C a unit speed curve in the complex plane. We extend the immersion G: M n~l^Em to an immersion of /xM"" 1 into complex Euclidean m-space C m given by
where F®G is the tensor product immersion of F and G defined by
We call such an extension F®G of the immersion G a complex extensor of G (or of submanifold M"" 1 ) via F. An immersion /: N^E m is called spherical (respectively, unit spherical) if N is immersed into a hypersphere (respectively, unit hypersphere) of E m centered at the origin. The complex extensor φ = F®G: 
. Thus for each point peM n~1 the first normal space of G at p is at most one-dimensional. Furthermore, by taking the co variant derivative of (2.12) and applying (2.12) again, we also know that the first normal spaces are parallel in the normal bundle with respect to the normal connection. Consequently, M n~ 1 is of essential codimension one in E m . Case (ii): G is totally geodesic. In this case, since φ is totally geodesic, (2.4) and (2.5) imply that, for any Y tangent to M"" 1 , we have 
(centered at the origin). Then every complex extensor of i via a unit speed curve F in C is a Lagrangian H-umbίlίcal submanifold ofC n unless F(s) = (s + a)cfor some real number a and some unit complex number c.
PROOF. Statement (3) of Lemma 2. 1 implies that every complex extensor of the unit hypersphere centered at the origin in E n is a Lagrangian submanifold in C n . Now we prove that every complex extensor of the unit hypersphere of E n is a Lagrangian //-umbilical submanifold of C"
Since F: /-> C is a unit speed curve, we may put (2.14)
for some real-valued function / on /. Therefore, F takes the following form:
for some real number a. From (3.3) and (3.4) we obtain Continuing such procedure (n-l)-times, we may obtain 
PROOF. Let n>3 and L: M-+C n be a Lagrangian //-umbilical isometric immersion whose second fundamental form satisfies h(e ί9 e 1 ) = λJe ί , h(e 2 , e 2 )= -=h(e n
where F, Z are vector fields tangent to the second component S n~1 of the warped product.
Solving the first equation of (4.22) 
Since U is dense in M, (4.28) and continuity imply that, up to rigid motions of C", M is the complex extensor of the unit hypersphere in E n . Π PROOF, (i) Let M be a Lagrangian minimal surface in C 2 without totally geodesic points. We define a function y p by
v^ y p (v) = <h(v, v\
where UM p = {veT p M: <ι;, ι;> = 1}. Since UM p is a compact set, there exists a vector v in UM p such that γ p attains an absolute minimum at v. Since p is not totally geodesic, it follows from (1.3) that y p τ^0. By linearity, we have y p (v)<Q. Because y p attains an absolute minimum at v, it follows from (1.3) that (h(v, v) , Jw> = 0 for all w orthogonal to v. So, using (1.3), υ is an eigenvector of the symmetric operator A Jv , By choosing an orthonormal basis {e l9 e 2 } of T p M with e ί =v 9 we obtain h(e l9 e ί ) = λJe ί9 h( e^ e i}~ -λJe 2 , h(e 2 , e 2 )= -λJe± for some λ. This proves Statement (i). Statement (ii) can be proved in the same way as Theorem 4.1 with minor modification. Π REMARK 4. 1 . Since minimal Lagrangian surfaces of C 2 are not complex tensors of the unit circle in general, the assumption on the integral curves of e 1 given in Statement (ii) of Theorem 4.3 cannot be omitted. We recall the following existence and uniqueness theorems of Lagrangian immersions (cf. [3] , [4] , [5] ).
THEOREM A. Let M be a simply-connected Riemannian n-manifold and σ a TM -valued symmetric bilinear form on M satisfying
(1) <σ(Jr, Y), Z> is totally symmetric, 
Then there exists a Lagrangian isometric immersion x: M-^C n whose second fundamental form h is given by h(X, Y) = Jσ(X, Y).
..,n. dx 1 
= 2 dXj
From (5.5)-(5.7) we know that (Vσ)CAΓ, 7, Z) is also totally symmetric in X, Y and Z. Furthermore, (5.5), (5.6) and (5.7) imply that σ and the Riemannian curvature tensor R of M satisfy
Therefore, according to Theorems A and B, up to rigid motions of C n there exists a unique Lagrangian isometric immersion L f : M -> C" whose second fundamental form is given by h = Jσ. If 
